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Behind every flight ...a plan! 


DPhis airliner is tlving smoothly and 
on time because it’s flving on plan... the 
same thorough plan that precedes every 
modern airline trip that was behind 
that “routine 
or yesterday that daily brings in 


landing you made today 


thousands olf flights sately on the beam 
on tink 


o< The trip pilot and co-pilot execute 
the flight plan, which tells the altitude 
to be flown and estimated elapsed time 
between terminals. But the overall plan 
ning behind today’s flying is the respon 
sibility of the entire airline organization 

ot meteorologists, flight dispatchers 
maintenance men, airport control tower 
staffs and many other experts. Pre-flight 
weather forecasts and analyses, engine 
instrument and fuel checks, meals, pas 
senger comfort ...all come into modern 
airline flight planning 


~< Sperry—like the airlines—is always 
planning for the betterment of air travel 
From Sperry’s long-range planning has 
come varied equipment for improving 


light conditions. 


>< Specific examples are the A-12 
Gyropilot* which provides precise flight 
control and makes flying smoother and 
more comtortable for airline passengers 

the Automatic Approach Control 
which in Sperry’s original planning 
unticipated airlines’ weather, smoke and 


fog problems and which now operates 
through the Gyropilot to’ bring sky 
giants safely down to the runway... the 
Engine Analyzer which detects engine 
irregularities before they can become 
serious, 


>< Sperry is constantly planning equip 
ment and flight instruments that look 
ahead to tomorrow's aviation needs 
while helping to solve today’s aviation 
problems. 

* Trademark Reg. U. S. Part. Off 
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| When Your Flight Plan 
INCLUDES MONROE 


7 "JOE” JOSEPH’S MONROE AIRPORT 
SERVICE, INC. is a must. The genial and 
personable Mr. Joseph operates a top- 
flight Flying Service that includes main- 
tenance and repair and excellent hangar 
facilities. Visiting flyers are welcome and 
Mobilgas and Mobiloil Service is always 


ready. 
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WHAT’S DOING 


On the opposite page are two significant dates in aircraft engine history. 


On the first, May 14, 1947, Pratt & Whitney Aircraft acquired an option to 
build its own version of the Rolls-Royce Nene jet engine. 


The second, November 30, 1948, marks the date on which Pratt & Whitney 
delivered to the Navy the first production model of that engine—the |T-6 
“Turbo-Wasp”. It was installed in an FOF Grumman Panther. 


In between those dates, there were 566 days. And nearly every one was a 
red-letter day in some department of Pratt & Whitney Aircraft. For, each one 
marked one more step in the completion of a task that may sound easy but 
actually took 18 months of the hardest kind of work by our organization. 


Externally, the Turbo-Wasp looks pretty much like the original Nene engine. 
But there the resemblance ends. The redesign of many parts, the development 
of improved manufacturing processes to speed quantity production and, in 
some cases, the substitution of new materials represent only some of the 
problems encountered. All told, more than a million man-hours were spent 
in readying the Turbo-Wasp for production. That’s equivalent to the full 
time of one man working a 40-hour week for 500 years! 


Now, to all of this must be added the tooling-up that had to be done, shop 
rearrangement, actual production of the engine, testing and a host of other 
tasks requiring additional hundreds of thousands of man-hours—all accom- 
plished within those 566 days. The opposite page will give you some of the 
highlights of this achievement. 

The production of the Turbo-Wasp engine represents only one phase of Pratt 
& Whitney’s continually expanding development program. Simultaneously, 
we are working on the even more difficult task of designing and developing 
from scratch, entirely new types of jet power plants. At the same time, we 
are continuing the refinement and development of the well-known Wasp line 
of reciprocating engines. 


It keeps us pretty busy. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 





OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATIO 
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1,100 DRAWINGS 


We received more than 1,100 different drawings 
of the original Nene engine. Every one of these 
had to be redrawn to conform to American draft- 
ing practice. 


1,000 DESIGN CHANGES 


The original engine had to be adapted to use American-built accessories, as well as to pro- 
vide for the use of new materials or new processes suitable for quantity manufacture. We 
made more than 1,000 design changes to accomplish these objectives. 


5,300 SPECIAL TOOLS 


It takes all kinds of tools from a simple hand drill to a 400-ton hydraulic press to build 
an airplane engine. For the Turbo-Wasp we had to design 5,300 special tools. Counting 
changes, we made nearly 10,000 tool designs before we were ready to put the engine into 
production. 


9,000 OPERATIONS SHEETS 


Each step in the processing of each part of an engine has to be outlined in detail to give 
the shop all the information required to do the job. On the Turbo-Wasp our production 
engineers had to write up more than 9,000 such operations sheets. Many of these required 
the handling of new materials or the use of new processes previously unfamiliar to us. 


225,000 $Q. FT. OF FLOOR SPACE 


In order to build the engine, we had to have a place to do the work. We rearranged 225,000 
sq. ft. of floor space (equivalent to 4 football fields) for manufacturing this one type of 
engine. This involved careful planning of production lines, and the installing or moving 
of thousands of hand tools, benches and other items of factory equipment as well as 259 
machines. 


35,000 MANUFACTURING OPERATIONS 


There are 1,088 different kinds of parts in a Turbo-Wasp — 7,022 pieces in all. Each goes 
through many operations before it is ready for assembly into the finished engine. About 
half the parts are built here, the rest by a specially trained team of 150 subcontractors. 
Approximately 35,000 manufacturing operations are done by us in our own plant in making 
parts for one Turbo-Wasp. To that can be added the tens of thousands performed by our 
subcontractors. 


1,700 HOURS OF TESTING 


After a complete Turbo-Wasp was built, it had to go on a test stand and pass a rigorous 
150-hour type-test. And that’s only part of the story. Many sub-assemblies of this engine 
were tested for hours on end to make sure they would stand up in service. By the time 
the first engine was shipped, more than 1,700 hours had been spent in complete engine 
testing, exclusive of thousands of hours of component testing. 


10,000,000 DOLLARS 


From the time Pratt & Whitney Aircraft acquired 
its option to build the Turbo-Wasp engine until 
the first production model was delivered last 
November, we spent more than 10 million dollars 
on it. That's at the rate of more than 17 thousand 
dollars a day. This does not include many addi- 
tional millions invested in new research and test 
facilities devoted to all types of jet engines. 
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UNITED STATES OF AMERICA 
DEPARTMENT OF COMMERCE 
Civil AERONAUTICS ADMINISTRATION 
WASHINGTON 


ENCODE 
TYPE CERTIFICATE No. 259 





This certificate, issuedto Wright Aeronautical Corporation 


Wood - Ridge, New Jersey 





















certifies that the following is of proper design, material, specifications, construction, and 
performance for safe operation, and meets the pertinent minimum standards, rules, and 


regulations prescribed by the Civi) Aeremautice Board : 


| 


Wright Cyclone Engines Nes. 955CQ@MR1 and 2 963C9HE1 and 2 
SCME and 2 7S 
OME] ani 2 CHE] ani 2 
SlCME] ant 2 SCHE] ani 2 
HQ0GKE] end 2 


re ws of indeftole duration unless canceled, suspended, or revoked 
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By direction of the Administrator: 


O). Halhimen (fied 


wr, Aweraft and Components Service. 















: 4 “ed if endorsed as provided on the back hereof 
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“aap “Ay = 


7 fas t punishable by « fine of not exceeding $1,000, or imprison- 
* => me ceding 3 years, oF bot - 
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NEW POWER FOR THE ‘'SUPER’’ 
..+- Cyclone 9 Now Certified at 1475—1525 Horsepower 


Phe CAA has issued a Type Cer- engine in its power class. The Cy- meters for accurate power control 
tificate approving the Wright Cy- clone 9HE weighs only 1390 pounds and to permit use of automatic pro- 
clone QHE — with a take-off power less than one pound per horse- peller feathering — water injection 
range of 1475 to 1525 horsepower power. for maximum take-off horsepower 
for commercial air transports, ... economical operation — because with 100 octane fuels, 

lo the Douglas “Super” DC-3 this of lower fuel consumption and im- Since its early association with 
latest version of the world-famous proved evlinder cooling character- the Douglas twin-engined transport. 
family of nine-evlinder Cyclones istics. the Cyclone 9 has steadily pro- 
brings... ...low maintenance and overhaul gressed with this “father of the air- 

new power—1475 to 1525 horse- costs — because of the simplicity of liner.” Today it is ready again to im- 
power for improved take-off per- design inherent in single-row, radial prove the performance and extend 
lormance, engines, the usefulness of the DC-3. 

light weight—the lightest weight ... other advanced features—torque- POWER FOR AIR PROGRESS 


WR [j H | Aeronautical Corporation * Wood-Ridge, New Jersey a 
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BIRDS OF A FEATHER 


HERE is a remarkable simi 
larity between recent state 
transportation 
Vollmer, 


Pac inc 


ments made by two 
executives, one by W. G. 
president of the Texas and 
Railway Company, and the other by 
Cy. Re American 


Airlines. Smith’s statement was in sup 


Smith, president of 


port of a bill introduced by Chairman 
Johnson of the Senate Interstate Com 
merce Committee which proposes to 
separate money paid to the airlines 
for hauling the mail from the money 
paid as out-and-out subsidy. Referring 
situation as a “cost 


Smith 


much 


to the present 


plus” proposition believes it 


will lead to so government 
interference as to make airline manage 
ment both uninteresting ind ineftec 
tive, lead to nationalization of the 
uirlines and repeal of the “need” sec- 
tion of the Civil Aeronautics Act of 
1938. So long is the theory of cost 
plus prevails, Smith believes, there will 
continue to be insufhcient incentive 
for logical merger and the net result 
will be continuation of transportation 
units which are not logical and which 
must be supported by payments from 
the Federal treasury 

The railroad executive likewise 1S 
ifraid of ultimate nationalization. In 
Vollmer’s opinion the American rail 


tical and para 


road industry is in a c! 
doxical situation because the political 
ind economic conditions of the nation 
ire forcing the industry “steadily down 
the road of state ownership.” These 
conditions are (1) excessive regulation 
ind taxation, (2) increased cost of 
materials, supplies and wages and (3 
subsidized competition. It appears that 
the airline companies share with the 
railroad operators the hirst two condi 
tions. On the matter of subsidy the 
railroad executive has this to say: 
“Although the declared purpose of 
Federal regulation is to maintain com 
petition and preserve the inherent ad 
vantages of each type of transporta 


tion agency, if s abundantly cleat 


that competition today between the 
several modes of commercial transport 
is wholly artificial and unsound. Where 
basic facilities are provided and main 
tained at government expense as is the 
case with these competitive forms of 
transportation (i. e. air, water, high- 
way), the rates and fares charged for 
their services do not reflect the true 
ind actual costs of operations.” 

Che most striking similarity between 
the two statements is the firm convic 
tion of both men that the American 
conception of free and private enter 
prise is not being followed by the 
United States government in its ad 
ministration of laws governing air and 
rail transportation companies. 

While President Vollmer of the Tex 
us & Pacific believes that the salva 
tion and the remedy “lies in the with 
drawal of all forms of subsidies and 
in the adoption of a national transpor- 
tation policy which will provide equal 
treatment and equal opportunity for 
ull commercial forms of transporta 
tion” it is interesting to note that 
President Smith of American Airlines 
stands in favor of the conception that 
the administration of the Civil Aero 
nautics Act “must preserve us from 
the deadening influences of continuing 
subsidy and must preserve the policy 


that efficiency will be rewarded and 
SLOW 
SL 


f usual seasonal spurt in 
airplane sales has failed to 
materialize this year; it’s a bitter dis 
ippointment to that segment of our 
industry which always depends on this 
season of the twelve-month to enjoy 
a little prosperity after spending the 
slow and dismal Winter months just 
waiting for April and May weather and 
the prospects to show up. 

Optimism is a mighty rare item in 
the personal aircraft business today. 
recession has 


The general business 


EDITORIALS 








lack of efficiency will be directly 
penalized.” 
Could it be that the 


forms of transportation in the United 


competing 


States probably have more problems in 
common than individual problems that 
force them, under the vigorous stimu- 
lation of competition, to fight one 
another tooth and nail? Could it be 
that our airlines, our truck, bus and 
steamship operators have a definite 
selfish interest in the proposition that 
American railroads must survive as a 
principal element in our free enterprise 
system? And finally, doesn’t it stand 
to reason that once other forms of 
transportation become state-owned the 
dead hand of socialism can be expected 
to move into other forms of transpor- 
tation and into other basic industries? 

The idea to separate mail pay from 
subsidy, to provide incentive for ef- 
ficiently operated airlines and to mete 
out penalties for inefhiciency, certainly 
does seem to have a great deal of merit. 
But it is our firm and sincere convic- 
tion that competitive forms of trans- 
portation might well stop the practice 
of the pot calling the kettle black, at- 
tempt to understand the peculiar prob- 
lems and values of each brand of trans 
port and work in harmony for a more 
enlightened Federal policy for all forms 
of transportation. It is beginning to 
become apparent that at least the air 
lines and the railroads have a common 
enemy in the continued threat of na- 
tionalization and that they may not 
be such vicious enemies as a lot of 
people would have us believe. At least 
certain segments ot airline and rail 
road leadership seem ready to stand or 
fall on the basis of our free enterprise 
system. 


MARKET 


started to pinch. People in the income 
brackets justifying plane ownership 
and operation just aren’t interested in 
buying anything at the moment. There 
is a general feeling of watching and 
waiting to see what's going to happen. 
Some of the most successful airplane 
dealers in the nation admit that good 
prospects are as scarce as hens’ teeth, 
that sales efforts which produced busi- 
ness last year produce nothing this 


year. 


(Continued on page 28 
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“Need a ride across the field? Hop in!” 
“Hotel room? We'll do our best.” 


“Say your old Aunt lives on a potato farm east of 
Dallas? Nope, don’t know her — but we'll scratch 


around and try to find her for you.” 


That’s a Southwest Airmotive Company employee 
talking to a pilot. Maybe the pilot won't buy any- 
thing more expensive than a two-bit flight map. 
Makes no difference. He'll get the round of SAC’s 
famous EXTRAS anyway — EXTRA hospitality, 
EXTRA courtesy, EXTRA help in solving his problems. 


Our latest EXTRA is in the form of a booklet called 


“THE FLAT RATE COMPANY” 


THE VISITORS COMPASS -— just a little thing, about 
the right size to stick in your shirt pocket. But we 


think you'll find it useful. It lists phone numbers for 
such places as the weather bureau, control tower, 
Dallas Radio, hotels, and airlines. It suggests places 
to eat and to have fun. It carries a detailed diao- 
gram of the field, with official airport rules, and 
has the only complete chart on Love Field com- 


munications facilities. 


We'll be passing out copies of THE VISITORS COM- 
PASS to our friends on the flight line, right along 
with all those other EXTRAS in which we take such 
a pride. We hope you like it. If you want an 
advance copy, drop us a line and we'll shoot you 
one by mail. 






CAA APPROVED AIR STATION NO. 195 LOVE FIELD, DALLAS 
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On April 15, 1949, the Convair XC-99 made a flight of about three 


hours at Fort Worth, Texas, with a pay load of 100,000 pounds. 


Powered on its first flight under full load 


(the heaviest pay load ever carried by an airplane) 


by HUMBLE 





AVIATION GASOLINE 


HUMBLE OIL & REFINING COMPANY 


8 SOUTHERN FLIGHT 





























bad 
ae 





D>. SS ae cee Hs 





Now All Metal! 


ANNOUNCING A SENSATIONAL 1949 2-PLACE 





IT'S BIG NEWS! Good news! For now this great new 2=place Sas Cessna offers even 


finer performance, even greater utility..eat low cost] It makes cross-country ies 
~~ 


VU 


business and personal flying safe and practical for thousands} 


NEW! Tapered, ALL-aluminum CO Somnt-contiiover coushuc- 
tion with single wing strut! 
Better looking— better aero- 
dynamically! 


NEW! Moro effective wing flaps 


wing for better control, greater fly- for easier, safer landings. 


ing stability, lower maintenance. 








NEW interior styling! Fine up- 
holstery. Harmonizing colors! 
Comfortable foam-rubber seats. 


AVAILABLE WITH EITHER 85 H. P. OR 90 H. P. CON- 
TINENTAL ENGINE. Top speeds — over 120 and 125 
m.p.h. Cruising speeds —over 105 and 110 m.p.h. 
Range — over 450 miles! 


LIKE TO OWN ONE? You can! And you'll get more than your money's worth out of it,tool 
ts 2 
ie 


we 
4 
ws 


For this new Cessna shortens business trips, turns weekends into gu vacations, 
tn 
. 


A 


opens up 4 «:10le new life for youe You'll EARN MORE because you'll be WORTH MORE.... 


Can cover more ground, make more sales, get more donel It's a safe, luxurious 
Kerr". Sop ay.-°°" » 
plane = easy to fly! (Both you and your wife 









sh be can learn quickly.) Cruises at 


\ 


over 105 and 110 mepeh. And it doesn't cost a fortune -original and operating costs 


are surprisingly low! See your Cessna dealer today. rg alg vit na 
— or See Your Nearest Cessna Dealer 
Wheel Pants Optional 





Cessna Aircraft Co., Dept. SF-5, Wichita, Kansas 


I 
| 
PL d f li t ivi lete d ipti 
_—— ___ “—"—_—— CESSNA a, «= CESSNA of the Coune 1401 }s Comme 1701 ); Coume 190, 
a ee 195 ( ); Literature for model builders { } 
+ 170 "—e SC 
The famous low-cost, 4-place “Family Car Luxurious 4-5 place personal and company J Nome.........000 eee rae ! 
of the Air.” Now ail metal! Cruising speed — airliners... yet surprisingly economical to | Sroct te | 
over 120 m.p.h. Range—over 500 miles. own and operate. Cruise at over 165 m.p.h. | | 
S “ | Cit Count | 
* rT » =| | 
CESSNA LEADS* because Cessna offers “more for the money!’ | ‘* Peano We 
*in 1948, Cessna sold more personal plenes than any other company 7 ee | 
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Four-place airplanes have amassed a remarkable record of dependability in scheduled intra-state passenger service. Here are 


passengers boarding a Navion in South Texas. 


(Val-Air Lines Photo.) 


A Logical Pattern for 


Local Air Service 


By E. H. PICKERING and BOB WEMPLE 


HI need fo small uirlines has existed ill ilong 
but recognition of that need 1S only now becom 


ing widespread. Carriers which once were small have become 
major operators and concepts of air service have changed 
right along with their aircraft designs and performance. 
Where they once prospered through local service with 
Trequent stops they now find it more practic il and profitable 
to concentrate their large seating and cargo capacities and 
greatly-increased speed in service linking major metropolli 
tan centers. In the process the small uirline concept has 
peen left behind, ilong with loc i] service needs. The trend 


1 


has been tow urd larger ind Taster transports, more costly 


uirport facilities and longer hauls—all this placing trunk 

irlines farther and farther away from small communities. 

There is a remedy to the local air service problem but it 

mposes a challenge which has vet to be met in certificated 

operations. Postwar “feeder” airline attempts to achieve 

t have not succeeded except in a few isolated cases. Failure 
g 


characterized il] 


1as been due largely to the unrealistic approach which has 
certificated feede: airline operations— 
nulti-engine transports are being used which are in 


herently incapable of economically meeting small airline 


requirements. Single-engine airplanes of postwar design 
could perform the job much more effectively and profitably. 
Actual feeder airline records since 1946 prove convincingly 
that (1) passenger, mail and express loads are not large 
enough for efhcient utilization of available space in the 
multi-engine transports being operated and (2) available 
multi-engine transport operating costs and requirements 
exceed small community trafic requirements. 

Here is the official record from the Civil Aeronautics 
Board’s statistics: During the fourth quarter of 1948 

later quarterly figures are not yet available) all certificated 
feeder airlines in operation averaged only 5.39 passengers and 
52.7 lbs. of mail per airplane mile. Most of these schedules 
were operated with DC-3’s which must average far greatet 
loads than that just to break even. 

However, such DC-3 losses do not prove the feeder ait 
line idea a failure. It does prove that feeder trafic has not 
in most cases met DC-3 requirements and vice versa. Of 
more importance, it also proves that the traffic already 





generated—5.39 passengers and 52.7 lbs. of mail per trip 
is adequate for and reflects the need for small airplanes 
such as the 4-place Navion, Bonanza and Cessna types 


Larger cities monopolize domestic air transport service despite postwar expansion. Here's 
a practical solution to the problem facing hundreds of transportation-poor communities 
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developed since the war and proved economical and de- 
pendable through many thousands of hours of private 
operations. No small multi-engine transport exists on the 
market which could perform the job as efficiently as these 
single-engine types, but single-engine operations on an 
interim basis should soon encourage the development and 
marketing of multi-engine designs which could provide 
efficiency and other required characteristics. Until then, the 
postwar 4-place airplane could carry the average DC-3 
feeder airline load in two sections and still do it more 
effectively than a single Douglas. Thus frequency of sched- 
ules, a major factor in the cultivation of trafic but im- 
prac ical in DC-3 feeder operations at average loads cited 
in the tabulation at right, would give the small airplane a 
valuable advantage over the larger transport. 

Dependability, comfort and performance of the postwar 
4-place airplane represent remarkable progress over pre- 
war airplanes of 500-1,000-Ib. payload capacity. Since none 
has been operated by a certificated airline, no standardized 
airline costs are available. But their direct operating costs, 
including depreciation of original investment, are familiar 
to thousands of private owners. For example, rent-a- 
plane services are available to the public in which a 4-place 
Bonanza, with pilot and insurance, may be chartered for 
is little as 12 cents per mile. Charter rates for a DC-3, with 
pilot and insurance, usually average 8 times that amount. 

Passenger acceptance of small airplanes is reflected in 
the extensive intra-state scheduled operations of two non- 
certificated small airlines during the last two years. To- 
gether, these two airlines—Val-Air in South Texas and 
Carco Air Service in New Mexico—have operated over 5 
million passenger miles in 4-place Navions and Bonanzas. 
Their passengers are enthusiastic supporters of the small 
lirline idea and their acceptance of small airplanes — 
be questioned. The same thing applies to thousands < 
private owners and users of postwar 4-pl. airplanes. es 
the war approximately 4,000 Bonanzas, Navions and 
Cessnas have been in operation. 

Their dependability is excellent when single-engine air- 
planes of postwar types are operated with competent know- 
how on airline standards of scheduling and maintenance. 
Many of these airplanes are averaging 300 hours or more 
of transportation per year. Utilization on that scale is difh- 
cult to achieve without dependable performance. It is an 
effective yardstick to the 4-place airplane’s usefulness in 
transportation and leaves no doubt about its ability to 
operate efficiently day after day throughout the year. 

Already there are signs of growing CAB interest in small 
airlines. In a recent proposal to allow a feeder certificate to 
expire without renewal because of disappointing DC-3 
results, the Board made the statement that its views do 
not preclude the use of single-engine airplanes on the route 
under examination. Shortly afterwards, the Board circulated 

proposed revision of Civil Air Regulations (which now 
prevent the use of single-engine aircraft manufactured after 
June 30, 1942), that would enable certificated feeder air- 
lines to use small airplanes instead of multi-engine craft. 
Proposed revisions would approve single-engine craft for 
scheduled passenger operations under visual flight rules in 
daytime operation. In addition industry comment is re- 
quested on the possibilities of permitting limited VFR 
operations at night depending on favorable terrain and 
other factors. Instrument flight would not be permitted. 

Local air service is not as frequently handicapped by 
instrument weather conditions as long-haul air service. 
Most short-haul air service would operate at altitudes from 
500 to 2,000 ft. above the ground, always under the over 
cast and never on top, whereas most long-haul air service 
is at altitudes involving instrument conditions more often 
uir service 


than not. Climbs to altitude would make local 
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Analysis of Feeder Airline Loads 
Fourth Quarter, 1948 


(Source: Civil Aeronautics Board) 


Average Average Average Average 


Average Revenue Pounds Pounds Pounds 
Available Passenger U. S. Air Air 
CARRIER Seats Load Mail Express Freight 
All-Carrier 
Average* - ~- 20.33 5.39 52.7 22.4 32.5 
Challenger - - 20.00 3.48 66.8 42.4 71.8 
Empire - = = 20.82 5.16 44.6 18.1 
Florida - - - - 8.07 2.05 24.2 8.1 
Monarch - - - 17.87 3.70 35.7 20.4 97.1 
Piedmont - - - 21.13 5.78 26.1 27.7 27.7 
Pioneer - += = 24,02 7.24 57.7 14.0 30.5 
Robinson - - - 21.00 6.93 47.2 49.6 
Southwest - - - 24.00 7.87 60.3 31.5 73.7 
Trans-Texas - - 21.00 3.78 67.3 10.6 8.4 
West Coast - NLA, N. A. N.A N. A. N. A. 
N.A 


Wisconsin Cet. - NA NA NA ONAL OA. 


*All- “carrier average includes feeders listed plus all American (mail 
pick-up) and Los Angeles Airways (Helicopter mail) 


impractical. But instrument flight is essential to successful 
long-haul trunkline air service. 

Development at this time of small airlines will be a pro 
gressive step in the establishment of a secondary air service 
so urgently needed in the nation’s expansion of trade and 
commerce. It will fill the gap left open by the trunklin« 
air service when it stepped up its payloads and cruising 
speeds. The costs of servicing these transports are too great 
for their application to local air service. Small communities 
cannot bear the costs of ground facilities to accommodate 
300-mph. airliners as now operated and faster transports 
yet to come. Air service between trade centers, or metro 
politan areas, is a distinctly different undertaking from ait 
service between local communities and their trade areas. 
The latter involves a new and progressive concept of air 
commerce. It is in no way a backward step or a retro- 
gression, as the suggestion of “single-engine airlines” seems 
to indicate. Single-engine airplanes are involved only because 
suitable multi-engine transports have not been developed 
or offered on the market 
tions encourage and justify investments in new multi 


Successful single-engine opera- 


engine designs meeting local air service requirements. 

Three applicants for CAB certification as small airlines 
have been encouraged by the Board’s immediate scheduling 
of hearings on their proposals. All three hearings have been 
scheduled for June 20. That date bids fair to become an im- 
portant one in air transportation. It may well be the start 
of official processes in which local air service would be 
launched within a year. The three applicants are Val-Ait 
Lines of Mercedes, Texas; Carco Air Service of Albuquer- 
que, N. Mex., and Purdue Aeronautics of Lafayette, Ind. 
These operations may well blue-print the beginnings of a 
local air service network eventually destined to benefit hun- 
dreds of progressive small cities and their trade centers 
throughout the nation, operating hundreds of small trans 
port aircraft. 

Defense needs, too, will be served by such a development. 
Theories gave way to cold facts and reality during the 
war in which the defense value of air transport became 
firmly established. However, military air transport is top- 
heavy with large aircraft. As in airline operations, they too 
are becoming larger and faster and their optimum useful- 
ness is restricted to long-range hauls without intermedi- 
ate stops. Military air transport, like its civil counterpart, 
is inefhicient, impractical and uneconomical when operating 
with small loads—but only because more adequate small 
planes have not been procured and put to work. This neglect 
tinds the military services without a postwar design in small 
multi-engine transport aircraft. The twin Beech, as in the 

(Continued on page 28) 
































Automatic Propeller Control 
For Better Bonanza Perlormance 








Low-cost electronic governor converts Beech propeller for constant-speed efficiency 


ONSTANT-SPEED gov 

C ernors have been used on 

ill airplanes of higher horsepower for 
many years. Automatic control of pro 
pellet pitch to maintain constant en 
gine speed makes possible shorte 
take-offs, increases fuel economy and 
reduces the attention required ot the 
These ad - 


pilot to engine controls 


Vantages ire equally ipplicable to 


planes of lower horsepower. In the 
past, however, few private planes have 
been equipped with propeller governors 
due to the complexity, weight, and 
cost of such equipment 

The Flight Research APC 1uto 
natic propelle: control is an elec 
tronic governor that has been spe 
designed for private planes 
Beechcraft 
controls the original propeller and af 


fords a complete constant speed system. 


cifically 


such as the Bonanza. It 


It ts priced it less than $300 and 


installation in the Bonanza requires 
less time than installing a new panel 


nstrument 


Take-Off 


In order to ichiev« take-off in a 


minimum distance the rated power of 
the engine must be attained at the 
start of the run when the brakes are 
released. To achieve this rated power, 
maximum allowable rpm. must be 
used. This rpm. cannot be achieved at 
low air speed without full flat pro 
peller pitch As soon as the brakes 
ire released and the plane gains speed, 
the engine will quickly overspeed un 
iess increased propelle: pitch maimntains 
the rated rpm. at the safe limit. The 
APC will maintain rpm. at its maxi 
mum allowable value throughout the 
entire take-off run, which will allow 
the engine to deliver its full rated 
power from the start of the run. No 
idditional strain, however, is placed 
on the engine since only rated power 
s used, and the governor automatical- 


ly prey ents the OV erspeeding. 
Landing Approach 


APC has two distinct advantages 
birst, since the propelle: pitch stops 
can be set at full flat pitch, the blades 


vill act as an air brake at low throttle 


12 


By ROBERT HASKINS 
President, 
Flight Research Engineering Corp 


settings, permitting an appreciably 


steeper glide angle than is normally 
f ; 


possible. On an approach the APC is 
set for “take-off” so that full powe: 





Arrow points to constant-speed control 

knob, rotated for any desired rpm. value 

from 1,700 to 2,300. Original manual con- 

trol switch can still be used if desired, but 

is thrown to full left position for constant- 
speed operation. 





This unit, measuring 6.5 ins. by 3.5 ins. by 
2.25 ins. and weighing 3 Ibs. maintains 
constant propeller speed electronically, 
regardless of changes in air speed, throttle 
setting, altitude or gusts. It is shock 
mounted under instrument panel. Original 
propeller and pitch change motor is 
utilized 





will be immediately available in the 
event of a go-around. At approach air 
speed and at reduced throttle setting 
the APC will automatically call for 
flat pitch causing the blades to act as 
an air brake. 


Cockpit Procedure 


Since an APC automatically main 
tains constant speed, the pilot need give 
attention only to the following four 
operations throughout an entire flight: 
1) Set knob for take-off, 

2) Set knob for climb, 

(3) Set knob for cruise, 

(4) Set knob for take-off position 


on landing appro IC h 


Fuel Economy 


Low fuel consumption can _ be 
ichieved only by precise cruise con 
trol, which means primarily maintain 
ing power settings that produce the 
maximum number of miles per gallon 
it a desired ground speed. The AP 
holds the rpm. that has been set for 
most efficient cruise without attention 
from the pilot, which is of considerable 
importance in turbulent air. Further, 
in order to achieve fuel economy, 
climbs and descents must also be made 
it an efficient engine speed. Although 
climbing represents a small proportion 
of the time of the flight it is ex- 
from the stand- 


tremely important 


point of fuel consumed at higher 
engine power. 

The writer recently made a non 
stop flight in a Bonanza of 1,316 miles 
with an average ground speed of 193 
mph. (true air speed of 154 mph.). 
Total fuel consumed was 50 gallons 
for an overall fuel consumption of 7.3 
gallons per hour. This aircraft was 
equipped with a Flight Research APC 
maintaining 1,850 rpm. throughout the 
entire flight. The actual fuel mileage 
was 26 mpg., and the no-wind figure 


was 21 mpg. 
The APC in the Bonanza 


Che APC unit is mounted under the 
instrument panel, and is connected by 
i flexible shaft to the APC 
speed knob located to the left of the 


propelle: 


(Continued on page 31) 
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| Collegiate 


A M { 
Bi R and better air fre 
gattas for undergrads are 


| 
stimulating growing interest in com 


petitive flying among colleges and uni 
versities. At last month’s National 
Intercollegiate Air Meet, with Texas 
Christian University as host, competi 
S ; tors numbered 68 collegiates and coeds 
. ) comprising 12 teams from (¢ alifornia, 
aS t Colorado, Minnesota, Nebraska, Okla 
i homa, Michigan, and Texas. UCLA 
emerged top scorer in two days of 

events including spot landings, navi 

’ ration and bomb dropping. Miss Sue 
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Spot landings kept officials running as 
collegiate contestants tried their skill 
(right). Queen of the meet was Betty Jo 
ngram, OU, shown with friends (below 
as they watched events from wing of 
Mooney M-I8L. Bill Piper (below, right) 
always present when youth flies, was on 
deck with his popular new 4-pl. Clipper 
Stephens College girls in the lower right 
scene were briefed by their faculty in 
structor just before the contest 
) SOUTHERN FLIGHT Phot 
" I E. H. I ering 
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Operated by Navy crew, 180-passenger Lockheed Constitution 
is shown above breaking ground in 3,000-ft. take-off from Love 
Field in Dallas. Jato bottles (left) for overloaded or altitude 
take-offs are mounted in wings three to the unit near inboard 
engines and aimed 7 degrees below horizontal (vertical caps are 
emergency relief valves). Close-up at bottom shows massive 


3,500-hp. Pratt & Whitneys and forward lower-deck cargo hold. 
(SOUTHERN FLIGHT Photos by E. H. Pickering.) 


New Approach for 
Transport Progress 


tc Navy’s new 180-passenger, 92-ton Lockheed 
Constitution now has over 700 hours of trans- 
continental and short-haul passenger operations behind i 
Through a Navy arrangement unique in prototype pos egy 
ment, which neither the airlines nor the manufacturers 
could afford, results of intensive flight evaluation as well 
as engineering are to be made available to all military 
branches, interested airlines and manufacturers. 

( ommercial air transport requirements influenced de 
signing of the 275-mph. 4-engine Lockheed. Sea level per 
formance at gross weight includes 3,000-ft. take-off and 
2,300-ft. landing over a 50-ft. obstacle. 

On a flight during which SouTHERN FLIGHT staffers 
were aboard, take-off was made from Denver with Jato 
assist, which was distinctly heard and felt as the steep climb 
got under way. Cruised at 12,000 ft., air speed was 181 
mph. on less than 50 per cent of power and consumption 
was said to have been 90 gals. per hr. per engine. Total 
fuel load is 9,600 gals. Crews can service engines and land- 
ing gear in flight. Engine accessories can be replaced in 
flight from within the wing. 

For the landing at Love Field in Dallas, the approach was 
as short as commercial airlines use, if not shorter. Touch- 
ny in the first 100 ft. of runway occurred at a slow 

5 mph. and no impact or landing jolt was felt. This was 
explained as being due to pre-rotation of main wheels with 
electric motors, improved-type oleos and the Constitution’s 
handling characteristics at slow speeds. An electric light 
flashes in the cockpit to inform the pilot when his wheels 
are on the runway, so soft is the touchdown. Inboard 
engines were reversed as the nose wheel went on and the 
big ship stopped short after a 2,000-ft. roll * * *® 

















Clean lines of Mooney M-I8L with 65-hp. Lycoming are emphasized in this side view. Grossing only 780 Ibs., it accelerates fast on 


take-off, climbs at better than 1,000 fpm., cruises at 115 mph., stalls at 42 mph. IAS with power and is surprisingly comfortable. 
-(SOUTHERN FLIGHT Photo by E. H. Pickering.) 


Flying the Mooney Single-Seater 


CROSS - COUNTRY trip 
A test in the Lycoming 
powered Mooney M-18L has established 
the little low-wing tricycle single- 
seater as being capable of giving serv 
ice on the order of 115 mph. for cruis- 
ing and possible economy cruising up 
to 35 miles per gallon of gas. That’s 
real performance for an airplane sell- 
ng tor $1,995. 

\ cruising speed of 115 mph. is re- 
markable considering its small Ly- 
coming produces 65 hp. at full throt 
tle. This is faster than most 2-pl. air- 
planes equipped with 85-hp. engines 
ind is more economical. Rated power is 
it 2,550 rpm., and we got a reading 
of 109 TAS at 5,000 ft. with 2,450 
pm., and a reading of 105 mph. at 
2,000 fr. with only 2,350 rpm. We 
have averaged a good 100 mph. block- 
to-block speed in the Mooney against 
15-mph. winds. 

Several interesting features are found 
in the Mooney. It weighs only 500 Ibs. 
empty and grosses 780 lbs. Useful load 
of 280 lbs. includes 11 gallons of fuel, 
+ quarts of oil, 40 lbs. of baggage, and 
pilot. Its small wing has only 95 sq. ft. 
of area. Wing loading is 8.2 lbs. pet 
sq. ft. Power loading is 12 lbs. per hp 

The cockpit has a neat sliding bub 
ble canopy. Seated inside, you find sur- 
prising comfort for such a small air- 
plane. On the left cockpit wall is the 
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trim indicator, a marker on a chain 
which moves by crank control from 
take-off through climb to cruise posi 
tion. This trim control is connected 
both to the flaps and to the tail as- 
sembly, which pivots all in one piece— 
vertical fin as well as horizontal stabi 
lizer. Only the tail is actuated when 
trimming for take-off, climb and 
cruise. But trim back for landing and 
the flap automatically trims in co- 
ordination with the tail assembly. 

The seat is more comtortable than 
you expect and it has a comfortable 
seat back. Fold this and you can un 
fasten a fabric cover to reach the 
baggage compartment. Because of 
weight and cost considerations, a 
starter is not standard equipment. 

Visibility in the Mooney is excellent. 
You feel mighty close to the ground 
until you taxi a hundred feet or so, 
becoming accustomed to sitting so 
low. 

There is a real thrill in the accelera 
tion of the Mooney as you open the 
throttle. It’s so fast you seem to jump 
into the air almost immediately. We 
were within about 50 Ibs. of gross 
weight, having full tank of gas but 
no baggage, but the Mooney began 
climbing out as if it were empty. We 
reached under the right side of the 


instrument panel and pulled down and 
back on the landing gear lever, man 
ually retracting the gear without much 
effort. The gear folds quickly, without 
any wasted motion. After you have the 
lever back, you fit the end of it into 
1 hole by the corner of the seat. That 
locks the wheels into “up” position. 

With gear up and throttle closed, a 
unique warning indicator goes into 
iction. It is a little round disc, painted 
red, on the end of an arm, and it waves 
frantically back and forth, right in 
front of your eyes. Mooney developed 
it from a windshield wiper. 

With gear up and locked, it’s an ex 
perience to watch the Mooney climb. 
We had been told to climb it at about 
65 mph. At that speed and with full 
throttle giving us 2,200 rpm., we 
climbed to 1,000 ft. the first minute, 
2,700 ft. the third minute and 4,200 
ft. the fifth minute. That’s a lot of 
climb, but we learned later that the 
Mooney will do much better with a 
climbing speed of about 80 instead of 
65. Mooney advertises it will climb to 
10,000 ft., given as optimum cruising 
iltitude, in 12 minutes. We had a 
broken overcast for our flight and 
didn’t go above 5,000 fc. 

In the stalls we found that the 
Mooney has real stability. With power 
on we had to pull the nose quite high 

(Continued on page 18) 
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Koppen-Bollinger experimental is 85-hp., 100-mph. modified Piper capable of flying at 27 


mph. Large prop hush-box muffling, 


large flaps, leading edge slats and split 


rudder are used 


New Desién 


= features For 


Lightplanes 


Slow-flying Helioplane and high-visibility pusher promise improved utility for 2-place planes 


ie TERESTING design tea 


tures Tor experimental pe! 


sonal urplanes ire being developed 
outside of the ghtplas ( industry. The 
odds waInst a dark hors in the highly 


competitive market are growing. But 
the need for experimentation and im 


proved utility was never Lreater, and 
persistent ind viduals with Strong dk 
sign and marketing convictions may 
yet come up with answers ¢ ipable ol 
making private flying more practical 


for more people 


Will these answers be found in slow 
flight? Some think they will — slow 
flight makes available smaller and 
therefore more numerous ind bette 


located flight Strips ind makes for 
vreater safety. Two well-known pro 
fessors have revealed a few details of a 
new spinproot place slow flight aul 
plane they have developed with thei 
own funds after unsuccessfully at 
tempting to interest others, including 
manutacturers and the vgovernment, to 
sponsor the project They are Orto (¢ 
Koppen, professor of aeronautic il en 
gineering at Massachusetts Institute of 
Technology, and D Lynn Bollinger 
of the Harvard Graduate School of 
Business Administration 

Slow flight in tests of the new 
Koppen-Bollinger airplane means the 
ibility to fly at 27 mph. without stall 
ing. It is powered by an 85-hp. Con 
tinental engine and is said to cruise at 
100 mph. or better. The developers 
ilso claim their airplane, called the 
‘Helioplane” because its fixed-wing 
performance ipproaches that of the 
helicopter, has demonstrated ability to 
land and take off from an area no 


} 


1 
larger than a tennis court, and to clear 
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1 50-ft. obstacle after a take-off run 
of only 300 ft. 

It is a tube and fabric airplane re 
sembling a Piper Vagabond but fea 
turing full-span flaps and leading edge 
slats. It also features special exhaust 
muffling and a very large two-bladed 
propeller in an effort to eliminate noise 
ind thus overcome complaints of alt 
plane noise nuisance around flight 
strips located in residential areas. It 
incorporates cross wind landing geal 

Other than those details, little has 
been revealed by the developers of the 
high-wing monoplane which they de 
scribe as a “revolutionary lightplane 
which makes little more noise than an 
1uto and is capable of safe, everyday 
operation from a tiny strip of ground 


in the heart of a built up area. 


Utility at a Premium 


Cost of the Helioplane, its designers 
idmit, will be about $500 more than 
comparable conventional lightplanes, 
ilthough they hope for a large enough 
market justifying quantity production 
ind resultant economies. “After a few 
years—if, as they hope, mass produc 
tion techniques can be applied to pet 
sonal aircraft for the first time—the 
cost of a fully-equipped four-place 
Helioplane should be comparable to 
that of a medium-priced car,” says 
their publicity release. Under existing 
plans, others would b« licensed to 
manufacture the Helioplane and com 
mercial production within a year is 
hoped for. 

Professor Koppen is widely respected 


for his research and development work 





at MIT, while Dr. Bollinger, a former 
uirline pilot and airport operator, has 
gained notice more recently with his 
Harvard studies of airports and light 
plane markets. Bollinger began his 
search for “revolutionary” lightplane 
performance four years ago and a year 
later joined hands with Prof. Koppen, 
utilizing design features which the 
lacter had already conceived. They 
found it “impractical” to interest gov 
ernment agencies and manufacturers in 
sponsoring their design and invested 
their OWN savings in the project. Word 
of their experiment spread but details 
were withheld. Finally, the plane’s first 
flight was made in so-called secrecy 
last April with Prof. Koppen at the 
controls. Since then the test pilot has 
been John W. Phillipps of Norwood, 
Mass. 

A great deal is being claimed for 
the Helioplane. Among the claims are 
these, as quoted from the original 
Helioplane announcement: “Also of 
significance is a simple system for 
attaining good stability and control at 
ultra-slow speeds—a problem which 
has heretofore baffled designers. 

The Helioplane uses mechanical meth 
ods for restricting propeller noise and 
the engine racket is eliminated by a 
‘hush-box’ which Professor Koppen de- 
veloped and patented several years 


1Zo. 


Texas Pusher Progress 


While the Koppen-Bollinger experi- 
ment in Boston continues toward the 
elusive and costly goals of CAA cer- 
tification, manufacturing and success- 
ful marketing, another persistent inno- 
vation is receiving finishing touches 
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AG 14's cabin is suspended from wing on 
keel beam, thus providing large doors and 
windows. Floor is |16 ins. from ground 


in Houston, Texas, where the Ander 
son, Greenwood & Co. Model 14 2-p'. 
pusher appears to offer several promis- 
ing design features. 

Will the long-sought “airplane of 
tomorrow” be a pusher? It has prob 
lems—wing-body aerodynamic inter- 
ference, balance, engine cooling and 
shafting, soundproofing and uncon 
ventional structure—but it also has 
attractive advantages which even the 
Koppen-Bollinger Helioplane doesn’t 
offer. They are visibility and low -to- 
the-ground cabin for easy entry and 
comfort. Pusher problems have been 
ivoided by the more cautious de- 
signers but Marvin Greenwood, chief 
engineer behind the experimental 
Model 14, says they are not impossible 
of solution. 

Greenwood and his associates have 
over 230 hours of flight test behind the 


Model 14 


CAA certification requirements this 


They expect to complete 


Summer, until which time they prefer 
not to speculate on sales or selling 
prices although they admit that the 
pusher’s unconventional structure will 
probably mean higher costs than con 
ventional designs. 

All-metal, the AG 14 is powered by 
1 90-hp. Continental engine, has fixed 
landing gear with steerable nose wheel 
ind carries its tail on twin booms at 
tached to the wing center section. Oc- 
cupants are seated forward of the wing 
leading edge in a 44-in. wide cabin. 

The designer’s specifications and 
performance figures for the pusher are 


is follow Ss: 


Span, ft. 34 
Wing Area, sq. ft. 120 
Wing Loading, lbs. sq. ft. 11.7 
Gross Weight, Ibs. 1,400 
Empty Weight, lbs. 850 
Useful Load, Ibs. 550 
Top Speed, mph. Over 120 
Cruising Speed, mph Over 110 


Over 700 
Over 19,000 


Rate of Climb, fpm 

Ceiling, ft. 

Fuel Capacity, gals. 23 

Greenwood cites his firm’s pushe1 
problems and solutions as follows: 

Wing-Body Interference. Stumbling 
block in many pusher developments is 
in attaining a reasonably high power- 
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Long, narrow wing of all-metal, 90-hp. AG 14 is shoulder high and behind seat. High 

horizontal stabilizer gives smaller change in trim between power off and power on and 

is equivalent to moving elevators out of slipstream as on new Ercoupe and NACA 
spinproof Piper Cub. 


off maximum lift coefhcient. But in 
the Model 14 the only part of the body 
projecting above the wing is the part 
that houses the flat engine and con- 
vergence is kept at a minimum. Be- 
low the wing, the body is highly 
tapered. At higher lift coefficients the 
flow is smooth with or without power. 
The cooling air intake ducts help fillet 
the wing-body intersection beneath the 
wing. The airfoil (NACA 4418) is 
least susceptible to wing-body inter 
ference. 

Balance. A pusher’s center of gravity 
has the same relation to the wing posi- 
tion as in a tractor, but a completely 
new location of major weight items 
is demanded. To obtain correct balance 
with minimum useful load, it is neces 
sary for the weight empty c.g. to be 
as far forward as possible. The balance 
as worked out is from 16 per cent to 
26 per cent of the mean aerodynamic 
chord in flight (this shift actually 
amounts to only 4.5 ins.) and weight 
empty position is such that there is a 
load of 40 lbs. on the nose gear. At 
full gross the load on the nose gear 
increases to only 200 Ibs. 

Cooling. In a tractor installation, 
the propeller forces air into the cow! 
ing for ground cooling. In the Model 
14 pusher, a low-pressure area ahead 
of the propeller induces the cooling 
air flow, eliminating need for a blower. 
To accomplish this, the cooling exit 
urea was located in the immediate 
vicinity of the propeller. To date no 
cooling troubles have been encoun- 
tered during normal ground operations. 
Cooling air intake ducts are located 
below the wing leading edge and this 
installation has given excellent results 
under all flight conditions, according 


to Greenwood. Cooling air flows from 


the ducts into the lower engine 
and accessory compartment, upward 
through the cylinder baffles and then 
to the exit areas in front of the pro- 
peller. 

Sound proofing. The common mis- 
conception is that with a pusher en- 
gine the noise is “left behind.” This 
may be true at sonic and high speeds 
but is not much of a factor below 
them. Occupants of a pusher are also 
located nearer to the noise source than 
in a tractor. However, the pusher’s ad- 
vantage is that adequate soundproofing 
can be installed between the noise 
source and the occupants. This is not 
possible in the tractor because of 
windows between the noise source and 
the cabin. Upholstered seats are ex- 
tremely effective in absorbing sound 
in the pusher. For the same weight of 
soundproofing material the pusher is 
substantially quieter. 


Weight Held Down 


Unconventional Structure. To capi- 
talize on maximum visibility, a_ keel 
beam is employed as the load-carrying 
member forward of the seat. Com 
pletely below the floor level, it per- 
mits a full-size, low-level door and 
large front and side windows with 
non-structural, narrow corner posts. 
Numerous structural innovations, most 
of them having been tried in the past 
on other airplanes, are used. Empty 
weight of the 14 is about the same as 
for similarly powered competitive de- 
signs and Greenwood cites this as a 
victory because of the 14’s unortho- 
dox design. 

Landing Gear. Model 14’s landing 
gear has a 12-in. stroke and is designed 
to land the airplane safely from a rate 

(Continued on page 21) 
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FLYING THE MOONEY 


(Continued from page 15) 
to reach the stall, but it finally came 
ind the nose broke clean at 42 mph. 
[AS at 4,000 ft. Then we tried it with 


power off and the airplane stalled at 
46 IAS. The stall was reached at 48 in 
1 climbing tur! Witl DOW ¢ oft and 
vear and flaps dow the deceleration 
was more I pid, ind the stall occurred 
it 42 mph IAS w u laving the 
nose very high Control pressures are 
very light the Mooney 

After taking off from Marshall’s 
Field in Dallas, w he e Mooney Distrib 
utor Jimmy Marsha loaned us his 
demonstrator for our t1 p, we rimmed 
tor cruise at 5,000 ft. and headed for 


the first of three stops on a 180-mile 


rectangular trip we had charted on the 


map. Indicated a peed at that alti 
tude turned out to be 105 mph with 
2,450 rpm. Our heading was 300 de 
vrees and we had p wind trom 
180 degrees ind reached o st stop 
ifter averaging 110 n ph block-to 
block from take-off to completion ot 
the landing at Dentor w he Friend 
Pat Breen, the loc il Operator, greeted 
our arrival. Being quite impressed with 
the Mooney, we had to demonstrate 
1 quick take-off and fast climb for 
Pat, getting 1,500 ft. of altitude be 


“She World's Finest. Atiecvafl 


Sintihes 


TITANINE INCORPORATED, UNION, N_J. + WICHITA. KANSA‘ 





Titanine Finishes used on Mooney M-18L 


tore we crossed the airport boundary 

On the second leg of our trip, we 
leveled off at 2,000 ft. and again set 
the throttle at 2,450 rpm. This gave 
us an IAS of 109 mph. From take-off 
it Denton to completion of our land- 
ing at Sherman, our second stop, we 
iver iged a block-to-block speed of 113 
mph. Our heading had been 41 degrees 
ind we had a 19-mph. wind from 150 
degrees. We topped it off with the 
‘pause that refreshes” and slid into the 
cockpit for the third leg, levelling oft 
it 2,000 ft. for Greenville on a head 
ing of 130 degrees, virtually into the 
teeth of that 19-mph. headwind. This 
time, however, we selected a throttle 
setting of only 2,350 rpm., coming 
up with an IAS of 105 mph. At com 
pletion of the third landing, our block 
to-block speed from the previous tak« 
off turned out to be 100 mph. 

For our final leg into home base, we 
climbed to 5,000 ft. at 80 mph. and 
settled down on a heading of 230 de 
grees with a 21-mph. wind blowing 
from 180. We used a throttle setting 
ot 2,450 rpm., tor an LAS of 105 mph. 
After landing, our block-to-block 
speed figured out to be 95 mph., slowed 
down not only by the wind but by a 
series of stalls which we performed. 


Summing up later, we found that 


we had maintained an average block 


to-block speed of 102 mph. for the 
180-mile trip with three stops. We 


had consumed 8 gals. of gas for an 
average of 4.5 gals. per hr. or 22.5 
miles per gallon. The Mooney we flew 
had a climbing propeller. Distributor 
Marshall reported a cruising propelle: 
had given an economy of 3.2 
hr. in the Mooney. Designer Al 


gals. pe! 


Mooney, who places the airplane’s sea 
level economy cruise on one-half power 
at 115 mph., says its economy cruise 
is from 35 to 40 miles to the gallon 
of gas. That is real economy for fast 


transportation and is tops if you are 
1 solo traveler. * * * 





Get in Touch With Your 
MOONEY Dealer 


WILSON FIELD, INC. 
Wichita, Kansas 
ENGLEWOOD AIRPORT 
Englewood, Colorado 
H. B. CONANT 
Lincoln, Nebraska 
MARSHALLS FIELD, INC. 
Dallas, Texas 
SOUTHWESTERN AIRCRAFT SALES 
Oklahoma City, Oklahoma 
ASSOCIATED CALLENS FLYING SERVICE 
Roswell, New Mexico 
WESTERN AIR 
Distributors of Mooney Aircraft 
Hill City, Konses 

















AN UNBEATABLE COMBINATION 


G/L ECONOMY, RELIABILITY 
AND PERFORMANCE — 


The Mooney M-18L Airplane 
Powered by Lycoming — 





LYCOMING-SPENCER 
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WILLIAMSPORT 38, PA 
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L _Ania to _ Request Peas 


FOR A MORE ECONOMICAL AIRCRAFT OF INCREASED UTILITY 
MOONEY AIRCRAFT, INC., WICHITA, KANSAS 


Presents to the _Anialion Sndustry 
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The MOONEY M.-18L 


: Fixed-Base Operators, Business Men, and the Sportsman Pilots have asked the Aviation Industry to produce an 
} economical aircraft, both in price and operation, with low maintenance costs and capable of speed beyond the 
low price market. Today no one need ask further—these requirements are all found in the new improved Mooney 
M-18L. Years of engineering science, research, and testing have gone into this new revolutionary aircraft. 
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OUTSTANDING FEATURES 


Lycoming 65 Engine 

Sensenich Propeller 

Tricycle Gear Retracts 

Range at Optimum Cruise 390 mi. 
Cruising Speed 125 mph. 

Landing Speed 40 mph. 

Altitude Mixture Control 

Cabin Heater 

Fiberglass Sound-Proofing 

Price - - - - $1,995 





-_ 
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A demonstration of this remarkable aircraft will convince you of its amazing characteristics, ability to operate 
from the smallest fields with a fuel consumption of 35 to 40 miles per gallon and a rate of climb to 10,000 


tt. in 12 minutes. 


Write, Call or Wire: 


MOONEY AIRCRAFT, INC. 


AIRPORT POST OFFICE BOX 3012 WICHITA, KANSAS 
HARRY ROYSTER 
s Westen Am * DISTRIBUTORS ® Municipal Airport 
¥e Santa Monica, California 
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PROVED 
PERFORMANCE 
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a _—* With a total of more than 100,000 hours of 
. actual flight time in their log book, Allison air- 
craft turbine engines have proved themselves 
with dependable performance under many ee 
varying conditions of service and of weather. Pa row ae 
hae N operating 300 hours before overhaul, * 
ow pes ing v , pe es ere 
Allison J33 jet engines offer more useful service ae hae 
a ed 
in the air with less lost time on the 
ground for service and repair. 
A Powe Pe e Power 
. . * 
: GENERAL | ; 
Builder of axial and centrifugal DIVISION OF MOTORS | indianapolis, 
cell Indiana . 


flow turbine engines TES nee aoenre® ‘ 
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NEW DESIGN FEATURES 


(Continued from page 17) 

of descent of 15 ft. per sec. (900 ft. 
per min.), which is considerably in ex- 
cess of CAA requirements. Says Green- 
wood: “This was originally conceived 
as an added factor of safety but, in 
addition, has worked out to give a soft 
landing.” 

Describing the pusher’s visibility, 
Greenw ood says its extreme vision over 
the nose gives the visual sensation of 
1 rapid descent in a normal glide, while 
the use of flaps gives it an extremely 
steep approach. 

Visibility was the major factor in 
the design philosophy. 

“As an observation platform the 
14 is in a class by itself, excluding 
rotary wing aircraft,” says Green- 
wood. “Visibility is excellent in all di- 
rections except straight aft. Our 
studies have shown that vision is a 
basic factor that makes flying enjoy- 
able. When we undertook the Model 
14 design, we were doubtful that sub- 
stantial improvements could be made 
in speed or in load-carrying ability for 
1 small, low-cost, safe and easy-to-fly 
uirplane. But we were convinced that 
definite improvements could be made 
in developing the small plane into a 
better and more comfortable observa 
tion platform “ hile maintaining high 


est standards in speed and _load- 
carrying. 

“Flight tests have proved very grati- 
fying. The cruising speed is definitely 
competitive and should be even better 
in production models. Load-carrying is 
also definitely competitive. But we 
have excelled the small airplane field 
with visibility. This makes the 14 
ideally suited to various types of pa 
trol and ‘survey duties and in addition 
will be exceedingly valuable for dust 
ing or spraying duties. 

Greenwood and his associates pre 
fer not to speculate on sales price of 
their pusher—if and when it is mar- 
keted. They are convinced of a recep 
tive market following CAA certifica 
tion but admit that costs are apt to 
be higher than those of conventional 
designs. The cabin compartment, ot 
body, is obviously more difficult to 
manufacture, they say, than the con 
ventional lightplane fuselage. 


AIR MEET 


(Continued from page 13) 
Severance of Stephens College becamx 
top woman pilot and Jerome Lobel of 
UCLA was top individual pilot. Na 
tional Guard and Naval Reserve units 
staged flight demonstrations. A galaxy 
of trophies from manufacturers, sup 
pliers and aviation trade publications 





went to-winners. Industry, Air Forces, 
CAA, and CAP representatives assisted 
in officiating and airport operators and 
CAP loaned airplanes for students who 
did not bring their own. Participants 
were lodged in barracks on the airport 
during the meet, conducted at the 
former U. S. Marine air base on Eagle 
Mountain Lake near Fort Worth. ®*** 





Airport Manager and 
Operator 


Capable airport manager and fixed- 
base operator seeks desirable loca- 
tion for a complete operation con- 
sisting of 2 Cubs, | Luscombe, | 
Stinson, | Fairchild, and | Twin 
Cessna, maintenance shop and 
aerial spraying operation. Ap- 
proved Gl flight training school. 
Can offer charter service, flight in- 
struction, sales, service and main- 
tenance. 

lf your city or airport needs such 
an operator with the above service 
ability and equipment, please write 


or wire giving complete details. 


Southern Flight 


Box 750-A, Dallas, Texas 














COME TO THE STORE 


Regular $122.50 


FLY TO THE STORE 
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Aviation's Oldest and Largest Maintenance and Supply Company 


PILOTS’ AND OPERATORS’ SPECIALS 


SCOTT “OXYGEN COCKTAIL” BOTTLE 
Neat high pressure oxygen bottle with gauge and two outlets 
one for 100 minute flow, one for emergency oxygen. For high 
safe flight over mountainous terrain. Less mask. 


On Special $59.50 


2! gauge brass 5 lb. spool. Was $5.00 spool. Sale price $1.95 
spool. 16 gauge brass Cad. plated 
spool. Sale price, spool $0.23 


SUMMERTIME “SUN GLASSES” SALE 


DRIVE TO THE STORE 


‘ADF? 


SAFETY WIRE SALE 


lb. spools. Was $1.00 





FLYING HANGARS 
Cover your airplane. For Cubs, T-Craft, Ercoupe, Aeronca, 
Culver, V. Swift 85. 
Regular List $35.00 “Special $9.95 


NEW “SWITLIK” CHUTES 
Bill Odom Wore “Switlik’’ On His Record Flight 


Not Surplus Not Second Hand Not Army 
Quick Att. Back 24’ List $123.00 $46.13 
Quick Det. Back 28’ List $163.00 $59.95 
Quick Det. Seat 24’ List $129.00 $48.38 
Fixed Seat 24’ List $129.00 $48.38 
Fixed Back 28° List $163.00 $59.95 


INSPECTION HOLE COVERS 
Health inspection hole covers. Regular 25c each. Special 
Sale Price in dozen lots. Each $0.13 
NYLON SCARFS 
Beautiful “Lucky” pilots scarfs with neatly sewn hem. Large 
14” x 16”. Were $3.00, now $1.49 each 
BRANCHES COAST TO COAST" 


Optically ground lenses, highly polishes, sturdy plastic frames. 
Regular price $1.95. Sale price $0.49 
No. 525 Air Corps Style with plastic sweatbar. Green lenses 
polished and ground. Gold filled frames. Regular $4.95. 


Sale price $1.95 
40” “SUPER” INTERMEDIATE FABRIC 
Regular $1.60 list. Special sale per yd. $0.79 
Minimum order of 500 yds., per yd. 74 
(FOB Kansas City Branch) 
Minimum order of 1000 yds., per yd. .69 


(FOB Kansas City Branch) 
PILOTS’ FIRST AID KIT 


PA-5 Kit with scissors, tweezers, cotton bandage, band-aids, 
iodine, etc. Packaged in nice metal case 7'/2"x4 2 xl %”. 


Regular $2.00. Sale price, each $1.13 


All of these itmes quoted f.o.b. P.A.C. Warehouse, Burbonk, Calif., 
and should be ordered through your nearest P.A.C. Branch. Include 
state tax with order. Everything listed is in limited quantities and 
subject to prior sale. 

DEALERS IN 48 STATES’ 


PACIFIC AIRMOTIVE CORPORATION 


KANSAS CITY LINDEN 
Fairfax Airport, Kansas 
Atwater 6300 


BURBANK 
2940 No. Hollywood Way 
STaniey 7-2781 


Linden Airport, N. J 
Linden 2-8000 


ANCHORAGE SEATTLE OAKLAND 
Merrill Field, Alaska Boeing Field Oakland Municipal Airport 
Main 754 Lander 4311 Lockhaven 8-5424 
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fe Te Chance Vought's F4U Corsair has been in the air for ten years—and 
Seg? tg ange Ae». 
hij Go Pee a that’s a long time for any fighter. Through constant development 
rf Nhat aii? and refinement it remains today the Navy’s top fighter-bomber. 
He Such a record is a tribute to the sound research, engineering and 
is “ity '3 
ee ss development that goes into every airplane built by Chance Vought 
dé nk Aircraft. The latest—the XF7U Cutlass—gives promise of being 
asus? another “tops” for the U. S. Navy. f 
DALLAS, TEXAS 
ie ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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LET J. D. REED 
PUT YOU... 
And KEEP YOU... 


SAFELY 


in the AIR 








It's no stroke of luck that J. D. Reed, who 
learned to fly by the “seat of his pants” in 

1927, today owns and operates America’s top air- 
craft sales and service. More than just the development 
of a private enterprise, J. D. Reed has been a dynamic 
force for the advancement of private and commercial 
aviation through his hard-earned knowledge of the busi- 
ness ... through his fair treatment of his thousands of 
satisfied patrons. For distribution, he chose the best 
product in the air, BEECHCRAFT. To back it up, he 
built a service to match every need the most discrimi- 
nating owner or pilot could want . . . performed in the 
style they want it. At J. D. Reed Company today . . . 
and always ... you can get whatever you need for your 
aircraft, when and as you want it... at a fair price. 


HOUSTON — Municipal Airport, Wy 9-1201 
DALLAS — Love Field, Dixon 4-2791 


YF, 
NEW ORLEANS — New Orleans Airport, CR 2990 e,e 
a 





tp. REED Co. 
Rigs 


cra 
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* the Birdmen's Perch 


By Major Al Williams, aus, “TATTERED WING TIPS,” 


Manager— Gulf Aviation Department, Gulf Bidg., Pittsburgh 30, Pa. 











Roy E. Kelly, Chief Technician, Treas 
ury Law Entorcement Agencies. Bethesda 
Md 
Known Fact 


Your Commission as Perch Pilot 
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Gulf Oil Corporation and Gulf 
Refining Company ...makers of 
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AND IF YOU FOOL AROUND 
WITH THEM, YOURE APT TO 
GET AN ENGINE CUT-OUT>** 
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A Key to Airport Survival 


Unless we preserve existing airports it does little good to build new ones. 


CAA management consultants are of vital importance in perpetuating airports. 


U on I ndustry or gov 

N ernment aviation § circles 

can continue to shut their eyes to the 
alarming number of airports which 
are being abandoned at a terrific rate 
Some of them are going back into 
pasture or farm land, others are be 
ing developed into 
while still others are abandoned and 
left to grow up in weeds. It’s high 
time we should make every effort to 


nousing areas 


arrest this tragic trend and salvage 
as many as possible. Something must 
be done to solve the e1 igma of build- 


ing new airports under the national 
airport plan while so many estab 
lished airports are closing up 


It is not an easy t 


ask. The economic 
f commercial 


pinch is on every phase « 
aviation, 

The easiest way out to ignore the 
problem entirely or assume that noth- 
ing can be done to help perpetuate 
existing airports. Fortunately, the in 
dustry has a small but effective 
agency within the C \eronautics 
Administration which can and is be 
ing employed to help keep airports 
on a going-concern basis although the 
agency is_ not specifically 
with that responsibility. We refer to 


charged 


the airport management consultants 
in the CAA office of airports. The 
small staff in Washington under the 
direction of William G. Fuller, a vet- 
eran airport manager of more than 
twenty years experience, is backed up 
in the field by two airport manage- 
ment consultants in each region. This 
slim handful of men for the past three 
years has been engaged in providing 
counsel, advice and effective assist- 
ance to airport owners and operators, 
mayors, city managers, city councils, 
commissions, boards, airport users and 
airport managers 
danger of being eliminated. 


Yet they are now in 


It is surprising how few people 
intimately connected with commercial 
aviation understand or appreciate the 
work of these consultants. For an idea 
of the variety of jobs they attend to 
here’s a partial list of activities in 
volved in advising representatives of 
owning agencies on completely new 
airports: (1) Assist in setting up the 
right kind of management group 01 
individual; (2) provide the basic out 
line for rules and regulations which 
make the airport usable and safe; (3) 
make arrangements for services and 
operations that are inherently neces- 
sary to create a going-concern air- 
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port; (4) assist in finding means and 
types of revenue to offset expenses; 
(5) advise on reasonable leases, agree- 
ments and contracts for the airport 
and its users; (6) provide data to de- 
termine most reasonable type and 
size of buildings necessary to house 
all activities; (7) caution and warn 
against pitfalls which may cause fu- 
ture difficulties with users or with the 
Federal government under sponsor 
agreements; (8) promote and en- 
courage community use and enjoy- 
ment of the airport; (9) assist tenants 
and users with service and selling 
ideas which have been used success- 
fully at other airports; (10) enlighten 
governing agencies of airports as to 
the danger of discriminatory or ex- 
clusive rights practices; (11) provide 
continuous evaluation of all factors 
affecting the welfare of the airport 
after it is established so that it will 
be of maximum use to the community; 
and (12) act as a source of informa- 
tion on methods, plans of operation, 
facts and statistics upon which a com- 
munity can draw for properly operat- 
ing their airport on the basis of ex- 
periences of others and tried and 
proven practices 

The official job description of these 
hard working airport management 
consultants does not list the above 
official duties. 
Rather, it is a list we gathered on our 
own from actual field experiences of 
these men. While it was never con- 
templated by their job sheets, we 
have seen many instances where the 
consultants poured oil on troubled 
waters and through patient working 
with city fathers have actually kept 
airports from closing up and managed 
to get bad situations ironed out and 
airports back on the beam. We have 
seen cases in which owning agencies 
were putting the bite on a _ tenant- 
operator to such an extent that his 
financial security was threatened. It 
required the adroit action of an air- 
port management consultant to step 
in by invitation and achieve a reason- 
able compromise which permitted the 
operator to survive, the public to be 
served and the airport to remain open. 
We are all too familiar with the 
number of airports growing up in 
weeds because of owning agencies de- 
manding the last pound of flesh from 
the struggling operator. Rarely has 


responsibilities as 


he ever had a friend in court. 

Perhaps one of the greatest dif- 
ficulties within our entire domestic 
airport structure is the lack of de- 
pendable statistical and factual infor- 
mation so classified and prepared that 
it could provide concrete assistance 
in formulating specific operating prac- 
tices for specific airport conditions. 
What the city of Milwaukee does on 
its municipal airport might not apply 
at Reno, Nevada. But Reno might well 
adopt some of the practices, formulas 
or policies followed at Waterloo, Iowa, 
or Montgomery, Alabama. Right now 
the airport management consultants 
are engaged in a nation-wide airport 
survey by each CAA region, never be- 
fore attempted. The analysis of air- 
ports rates and charges and of income 
and expense alone will be worth un- 
told millions of dollars to the preser- 
vation of our airport system. From 
this financial information it will be 
possible to find out what practices 
are working in what kind of airport. 
Perhaps some semblance of uniformity 
and standardization will result from 
the study. But it will require the serv- 
ices of the CAA management con- 
sultants not only to collect but also to 
disseminate this information and get 
it applied when it becomes available. 
Such organizations as the National 
Association of State Aviation officials, 
the American Association of Airport 
Executives and the Airport Operators 
Council can help. But the real nucleus 
for the task will be the agency now 
compiling the information. 

If the cities, counties, fixed-base 
operators and individuals owning air- 
ports cannot find wise counsel, advice 
and help in operating and maintaining 
their airports the present deteriora- 
tion of existing airports is bound to 
reach a point where even greate) 
funds will be required to fill up the 
gaps in our national airport structure 
than have been contemplated hereto- 
fore. To conclude that in order to 
reach the national airport goal com- 
mensurate with the best offical think- 
ing among military men, congressmen 
and aviation experts, all we must do is 
just build airports is as ridiculous and 
fallacious as building airplanes and 
not teaching people how to fly them. 
Until our elected officials come to 
realize that the perpetuation of exist- 
ing airports is as important as build- 
ing new ones the future of aeronauti- 
cal progress in this nation is dark and 
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insecure. Good management is vital. 

There is some talk that an Airport 
Advisory Committee similar to the 
Administrator’s Non-Scheduled Fly 
ng Advisory Committee will be estab 
lished to meet twice a year in Wash 
ngton. It is an excellent idea. We 
sincerely hope that if such an advisory 
committee is formed they will see to 
it that the work of the management 
consultants is not only preserved but 
that it is implemented and strength- 
ened as the conditions warrant. ® *® * 


AIR REPORT 


(¢ ontinued from page 4) 


Ho July 2 
AIR FREIGHT CERTIFICATES awarded : 


cal new dustry, with CAB estimating a p 


rlines and ws . . FAIRCHILD 
SPARE PARTS BUSINESS as bee 1 
Arkwin Corp., § er | 1, Winfield, Kansas 
us result of Fairchild goin ut of persona 
seen business JAKE MILLER as re 
ined Piper d 


CHEAP WEEKEND IN MEXICO 5; anette 


ix 


ART CHESTER, long-time rac 8 x sane 


RICHTER, a founder of TWA and unti 
t sresident of TACA, died suddenly last 


Califors 
SIMPLIFIED FEDERAL - » AS AIRPORT 
egulat ’ ur ced by CAA 
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bidding . . . RFC FINANCING OF 
HANGARS, TERMINALS AND OTHER 
BUILDINGS on a rports was urged in a reso 
ution adopted at the recent Oke City con 

ntion of the American Association of Air 


Executive Also urged was federal opera 
tf airport con wers aS an integral 
yar t the federal airways Complete pro 
ecding e conv nelud ng speeches 
ita g etul rp management nfor 
nation, may be purchased from Leig Fisher 
& Associates, 7337 Chure | Ave., Detroit 6, 
Mic! " $2.25 per copy AAAE  ofthcer 
ected a ¢ ¢ vent ire: Don W. Martius 
Wilmington, Del., president, succeeding Doug 
©. Lanestaff, New Orleans; Pat Moore, | 


Dae) ULADOUL 








Worth, first vice president; Cecil Meadows 
Bakersfield, Calif., second vice president; W. | 
Retsworth, Waterloo, Iowa, third vice presi 
dent; M. H. Nuss, Reading, Pa., secretary 
treasurer. Honorary memberships were awarded 
Rep. Carl Hinshaw; Leigh Fisher, airport con 
sultant, and George E. Haddaway, SF editor 
ind publisher. . . . NEWLY-ELECTED 
OFFICERS OF THE AIRPORT COUNCIL 
are: B. M. Doolin, San Francisco, president; 
A. B. Curry, Miami, and C. J. Lowen, Denver 
vice presidents; J. Victor Dallin of Philade 
phia, Hervey Law of New York and John 
Berry ot Cleveland, directors; Cyril C. Thomp 


son, executive secretary, and Leander I. Shelley 


eneral counsel * * * 


Questions and Answers 
For Airport Operators 


Small-Town Operator's Minimum Needs 


QUESTION: We have a new airport 
basing about seven locally-owned air- 
craft. However, we do not have an 
operator. The city officials have asked 
me if I would be willing to assume the 
responsibility for operating the air- 
port and the small hangar under an 
operator-manager agreement. I have 
a business of my own but I have been 
interested in something of this kind 
since I have an A. & E. license and a 
private certificate. But I am not in a 
position to invest very much capital. 
The city’s present difficulty appears 
to be that they have been unable to 
get anyone interested in starting op- 
erations in a town of our size, prob- 
ably due to the experiences of some 
operators during the last few months. 
Can you tell me if it would be possi- 
ble and reasonable for me to attempt 
to start operations without tying up 
too much money? 

ANSWER: Your problem is not an 
uncommon one in smaller communi- 
ties. We feel that it would be possible 
for you to start operations without 
investing too much capital since there 
is already a hangar. It is necessary 


Bandera. 


runways .. . service to earn your 
satisfaction and confidence . . . dis- 
tinctive, cozy-comfort guest suites 
just across the turf... — 
pool... horseback riding . . . 
ing in stocked lakes .. . oh. 
- . G@ppetizing food around the 
clock . . . night-time fun-fare. 
@ Make your flight plans now — next trip visit the , 
Flying L Ranch, 32 miles West of San Antonio at 


Col. and Mrs. Jack Lapham, Owners 


to provide service in the way of avia- 
tion fuels and lubricants, and you 
should see your local gasoline deale 
about storage and dispensing facili- 
ties. If you can make a reasonable 
lease with your community which 
doesn’t require a high fixed rental ex- 
pense, then for a minimum operation 
you need only one additional thing—a 
telephone. 

In order, however, to supply the 
various services which the community 
has a reason to expect from a fixed- 
base operator, such as training, char- 
ter operations and aircraft sales, it is 
felt that you might very reasonably 
explore some such arrangement as 
this. If you can find an operator in a 
nearby town of larger size who is will- 
ing to arrange to supply you as needed 
an aircraft and instructor for any 
flight training sales which you may 
build up, this would save the expense 
of capital investment in an aircraft 
and the salary of an instructor. It 
might be possible to do this on a basis 
of a percentage commission. Charter 


(Continued on page 30) 


- Zz Flight Parties . . « This year plan to get more 
Sk: — —/ usefulness from your airplane in business and social 
OY activities. You can do both at the friendly Flying L 


=e Ranch. Wherever you are, the Flying L is only hours 
jas coway in your plane, awaiting r: 

‘—' your arrival with superb fa- ./ ~~ 

cilities and service. Everything as / “WeLenins 

you wont it . . . hard-surfaced ‘ : Se To 
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SMALL AIRLINES 


( n page Il 
ise of CIV! operato s the smallest production multi 
engine transport and it is a 12-yt old design, excellent 
for some purpose but o ol \ s efhcient than a modern 
Beech design wor be I vil or military demand 
justified the development cost volved 
Now that aep< ] feede urline operating Statistic 
ind experience have be icquired, ¢c-app sal of design 
equirement Css jut the few successful DX 
operatlo cannot 1¢ development COSTS, thos« who 
have operated feed tificates at losses are unable to 
nnance new iesiv t I certincate holders who have not 
begun Operations are finding it more difhcult than ever to 
scraten up enougn | nas to establish thei systems ind 
the military is evidenced no interest in small multi-engine 


designs tor short-haul tran port The solution could be 
found in the use of excellent postwal sing engine planes 
ilready develops 1 and proved dependable by private put 
chasers and operations o irge scale. Their local service, 
economies and earnin vould in turn create both the mal 
Ket ind the Mmnancing for ecw mM ilti enyvine developments 

Interest imons | racturers in the small uirling oul 
look is slowly being roused. Their active participation in 


the proble ns of < ervice s essential On the othe: 
hand, many fixed operators ind aircraft distributors 
ind deal ire Decoming terested \ growing number 
ot applic im1ons rincat s expected during the com 


nye month 


In view of thi ‘ ithors have prepared interesting 
studies which w presented in SOUTHERN FLIGHT next 
month, designed to provide usetul information on the 
stablishment ind operation ofl small urlines ind their 
position tf the natiol service system 

I ' NX \I \\ 

( } 


JUST AMONG OURSELVES 


( j 

The hou yn y people in the personal urcrartt field 
have feared the time when general business conditions 
would start to sag ved. But it is interesting to 
note that the old-time 1 the business ire quick to 1dmit 
it’s simply Ll Case to normal conditions i 
paucity of prospects { rough trades. There is a feeling too 
imong the vete BO the watching-waiting atti 
tude of business me eve eems to last long in times like 
these and the wind co 1 ¢ vy blow more favorably in 
matter Of WeeKs 

But they aren’t kidd themselves or shutting their eve 
to the true condition tough times are here and only the 
rugged ire apt to sul nN The one bright spot in the pel 
sonal aircraft field m parts, service and overhaul work, 


eflecting the healthy postwar use of many new uirplanes 


n business ndustry. Accessory and miscellaneous equip 
ment sales ire Maintaining Tavol ible levels, especially imony 
those companies vho have salesmen out Deating the bushes. 
All of which proves that sales effort and integrated service 
pay off in this business, even when the bottom seems to 
have dropped out of the market. There are still good, 
business-like and realistic fixed-base operators and airplane 
dealers who can always make a living 
/ 


even aurineg depression 


ind produce profits, 
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Service Satisfaction Is Assured 
at the following .. . 





AMARILLO AIRCRAFT 


Tradewind Airport AMARILLO, TEXAS 


ATLANTIC AVIATION SERVICE 


New Castle County Airport 
WILMINGTON, DELAWARE 


BUTLER COMPANY 
Aviation Division 
CHICAGO, ILL 
TAMPA, FLORIDA 


Municipal Airport 
Drew F eld 


BUTTE AERO SALES & SERVICE, Inc. 


Municipal Airport BUTTE, MONTANA 


HARTE FLYING SERVICE 


Municipal Airport WICHITA, KANSAS 


LONGHORN AIRCRAFT CORP. 


504 Driscoll Bldg., Corpus Christi, Texas 
(Branch Office) Hangar 602 


Stinson Field SAN ANTONIO, TEXAS 


Parks Aircraft Sales & Service, Inc. 


Port Columbus COLUMBUS, OHIO 
Municipal Airport KANSAS CITY, MISSOURI 
Palwaukee Airport (Wheeling, III CHICAGO 


G. E. PENN 


Gregg County Airport LONGVIEW, TEXAS 


J. D. REED CO., Inc. 


HOUSTON, TEXAS 
DALLAS, TEXAS 
NEW ORLEANS, LA 


Municipal Airport 
Love Field 
New Orleans Airport 


Roscoe Turner Aeronautical Corp. 
INDIANAPOLIS, IND 


SOUTHWEST AIRMOTIVE 


DALLAS, TEXAS 


Municipal Airport 


Love Field 


SOUTHWEST AVIATION SERVICE, Inc. 


Hangar 2, Municipal Airport 
OKLAHOMA CITY, OKLAHOMA 


TULSAIR DISTRIBUTORS, Inc. 


Hangar 5, Municipal Airport 
TULSA, OKLAHOMA 
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C ertifjied 


“The Little Things that Count’’--- 





When you do business with a certified Beechcraft service station, you are 
doing business with the cream of the industry. These are operators to 
whom you and your passengers are important as PERSONS, as well as 
dollars-and-cents-paying customers. Before you have ever spent a dime, 
you’re met by attendants anxious to rolf out the Welcome Mat. They'll 

' help you with luggage, tie-down, and local information. They’ll swab 
off that dirty windshield, sweep off that dusty seat cover, and show a real, 
personal interest in your own personal problems. These and many more 
are the vital “LITTLE THINGS THAT COUNT.” They’re a part and 
parcel of CERTIFIED BEECHCRAFT SERVICE. 





Insist on Certified Service at Certified Beechcraft Service Stations 


You will find proof of capable and sincere service 


by the number of Beechcrafts on the ramp 


JUNE, 1949 
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QUESTIONS AND ANSWERS 


>] 


(Continued from page 27) 
flights in your community may be few 
and would not warrant your owning 
an aircraft suitable for charter. This, 
however, does not prevent you from 
offering charter service if you can 
make a similar arrangement with an 
operator elsewhere to handle you 
charter business on a commission 
basis. Flying in the aircraft only when 
needed, demonstration of aircraft for 
the same Way 


sale can be handled i 

We believe this has merit in provid- 
ing a well-rounded service and helps 
not only the local small-town operato! 
but tends to increase the business of 
the operator in a larger community 





“100% Kill... 
No Plugging or Trails” 


\ a o 
/ o «</> 
< 


High praise for Burnum Venturi Spray 
Systems comes from I P. Stubblefield, 


Vice President, Raint Dusters, Inc 

Los Animas, Colorado, as follow We 
have found our Burnum Venturi Spray 
unit more than met ir expectation 

We had 100% kill using DDT and Clo- 
rodane With Clorodan we have had 
good grasshopper ntre 2.4-D on 
wheat and corn is als« ire-fire for 
weed spray with this unit. Maintenance 
is minimum with no plugging or trails 
We sincerely recommend the Burnun 


Venturi Spray System 


SWITCH TO SPRAY! 


Y too, can do the job better ith our 
inits, available in handy kit form, fully- 
approved by CAA. We also stock Stear- 
mans modified int mbination duster 
sprayer Send for parti ‘ today 


? 
10) én | jr 


1. Cockpit contro! in flight for 
start-stop and metering up to 
50 gals./min 

2. Venturi action eliminates pumps 
giving automatic force-feed 

3. Perfect droplets at al! times, 
eliminating fogging 

4. Patented dispensing vaives elim- 
inate nozzles and are self-clean 
ing, non-clogging 

5. 102-gal. fuselage tank slides in 
and out for passenger or other 
use 

6. All parts installed and operated 
without structural changes. 

7. Light weight. System weighs 
less than seat, pane! etc 
which are removed 

8. Shipped in complete kits with 
all parts, fittings, instructions 

9. Fully approved by CAA and in 
use in many states and Mexico 

10. Easily installed by two A. & E 
mechanics in only 2 days 


BURNUM AVIATION CO. 


Manufacturing, Sales, Installations of 
Venturi Liquid Spraying Systems 
Lucas Field Arlington, Texas 
Tels. 1535W1 and 253W 











who can provide these types of serv 

ice. It is our belief that many of the 
small-town operations which have 
struggled along bearing a heavy capi- 
tal cost could be handled in such a 
way and tend to create a more general 
fixed-base operation system than for 
every operator to try to supply from 
his own equipment and manpower all 
the services that make a diversified 
operation. Major repairs may even be 
handled in a like fashion if you are 
not equipped to do that. One of the 
greatest enemies of reasonable costs 
is ownership of equipment whose 
hours of use are limited by limited 
demand 





3 TIMES "ROUND THE GLOBE 


NON-STOP! 


It was a stock Continental C145 
which kept Bill Barris and Dick 
Riedel in the air in their Aeronca 
for six full weeks —a new 
mark. They flew 75,000 miles, 
non-stop, equivalent to three 
times around the world. 


Engine stamina played a major role 
in setting this new record. And the 
safety, economy and dependability re- 
sulting from that stamina are available 
to you, for your everyday flight, in a 
wide variety of personal and executive 
planes with Continental power. 








lontinental Motors 
[orporation 


Aircraft Engine Division 
Muskegon, Michigan 





On the Wrong Track 


QUESTION: I have recently moved 
to this town and am seeking to estab- 
lish a small fixed-base operation. The 
city owns an airport and has made an 
agreement with a local operator, the 
only one on the field, to operate and 
maintain the airport as an operator- 
manager. He doesn’t pay the city any 
money. Now that I’m trying to operate 
on the field, the city advises me that 
it will be necessary for me to pay 
rental for some land on which to build 
a hangar and for use of the field. Why 
should they expect me to do this if 
the present operator-manager makes 
no payment? 


ANSWER: If it is your belief that 
the present operator-manager is get 
ting the use of the field free, we think 
you may be mistaken in your views. 
If he has the obligation to maintain, 
operate and manage the field, and if 
he is actually doing that, then his use 
of the field is not free for the simple 
reason that the maintenance of the 
field requires the expenditure of time 
and money for materials in most cases, 
the management requires the expendi- 
ture of time, and the operation of the 
field may have caused him to spend 
money for capital investment as well 
as a considerable amount of his time 
The fact that he pays no money doesn’t 
mean that he does not have costs for 
which he gets to use the field. These 
costs are difficult to measure but they 
actually exist. His own time as used 
for these three purposes of manage 
ment, operations and maintenance rep- 
resent a cost to him that is measur- 
able. You haven’t stated what charges 
the city wishes you to pay. If they 
represent an amount in proportion to 
what the present operator-manage} 
pays in time and expense, then they 
would seem to be 
course, the extent of your operation 
should be measured against the ex 
tent of his to find the right proportion. 
Some cities are making agreements of 
the type that exists in your town and 
measuring the value of the manager- 
operator’s costs so that subsequent 


reasonable. Of 


operators may have a guide when 
they negotiate their own charges. * * 





MUNICIPAL AIRPORT 





In the Rebuilding of Aircraft Engines 
and Engine Accessories Is Essential to 
a Good Reputation. 
Have Proven the Reliability of Engines 
and Accessories Rebuilt by . . . 


PRECISION AEROMOTIVE 


CORPORATION 


WYDOWN 
—9.1234— 


Our Customers 


HOUSTON 17, TEXAS 








SOUTHERN FLIGHT 






























































AUTOMATIC PROPELLER 
CONTROL 


(Continued from page 12) 
throttle. The pilot is concerned only 
with the propeller speed knob for op- 
eration of the APC. 

The APC signals to maintain con 
stant through pitch changes 
ire similar to those set in by the pilot 


s peed 


when operating the propeller with the 
switch. The APC, however, 


can sense the need for pitch changes 


manual 


far more rapidly and can make the 
corrections far more accurately than 
is possible by manual operation even 
if the pilot had no other duties than 
control of the propeller. In addition, 
inticipation is designed into the APC 
such that the proper amount of pitch 
correction will be given to the pro- 
peller motor at all times to prevent 
“overshoot” which would result from 
excessive correction signals. 

In order to study the method of 
control exercised by the APC to main 
tain constant engine speed let’s make 
1 typical flight from the time of en- 
gine run-up to final landing: 

For take-off the propeller speed knob 
s turned to the take-off stop. On a 
short field take-off the brakes are held 
vhile the throttle is advanced slowly, 
ind the br ikes ire released W hen the 
engine has accelerated to full power 


output. The tachometer will then indi 








~ ARE 


\ The Magic tV “ - 
\ 


=r 


cate 2,300 rpm. The brakes are then 


released, and the plane picks up air 
speed. With the blades in full flat pitch 
the engine will try to over-rev. The 
APC, however, detects this overspeed 
before it has developed more than 25 
rpm. and will send a signal to the pitch 
motor to increase the pitch angle of the 
blades. The engine is then loaded by 
the steeper blade angle and maintains 
its proper rated rpm. As the plane 
continues to pick up air speed this pro 
cedure is repeated a number of times, 
the APC increasing automatically the 
pitch of the blades to maintain con 
stant rpm. for rated power. Due to 
the use of rated power, take-off dis- 
tance is decreased approximately 25 
per cent. 

After a climb has been established 
and take-off power is no longer re 
quired, the propeller speed knob is 
turned to the left about one-fourth 
until the climb detent on the 
knob is felt. This detent is used so 


turn 
that climb rpm. can be set without 
reference to the tachometer. 

The tachometer indicates the engine 
slowing down from 2,300 to 2,050, 
which is recommended rpm. for climb. 


When the knob is 
turned from take-off to the climb posi 


prope | ler speed 


tion, new conditions ire established 


in the APC 


ordered to maintain 2,050 instead of 


unit, since it has now been 








Airborne Equipment for; 
OMNI-DIRECTIONAL RANGES 
RUNWAY LOCALIZERS 
VISUAL-AURAL RANGES 
SIMULTANEOUS VOICE 


\ GCA VOICE RECEPTION 

\ 

\ The Type 158 VHF Navigational The A.R.C. Type 17 or A.R.C. Type 
\ Receiving Equipment (illustrated) 18 is the companion communica- 
\ provides for reception on the new tion equipment normally asso- 

\ Omni-Directional Ranges as well as ciated with the Type 15B. The 
\ operation on both types of VHF Type 17 VHF Communication 
\ Runway Localizers, and the VHF Equipment adds independent 
' Visual-Aural Airways Ranges. two-way VHF communication fa- 
\ Simultaneous voice feature isinclud- _ cilities. The Type 18 adds VHI 
\ ed on these ranges. The tunable Transmitting Equipment only. Al! 
\ A.R.C. Receiver permits selection of | Type 17 and 18 units are type- 

\ any VHF aircraft frequency. certificated by the CAA. 


The dependability and performance of these VHF Com- 
munication and Navigation Systems spells increased safety 
in flight. Specify A.&.C. for your next installation, 


Aircraft 


DEPENDABLE ELEC 





JUNE, 1949 


TRONI’ 


adio (orporation 


W JERSEY 


EQUIPMENT SINCE 1928 
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No. 4 in a series 





So you'll know them, here are most of our staff. 
Standing, left to right: Willie Eliason, Bill Al en, 
Carl Fox. Seated, left to right: Abel Aguilar, 
James Terrell, R. L. Smith, Lee Lanford. Tony 
Aguilar held the camera. The airplane is 
Texaco'’s Mallard from Louisiana. 


-_ = 


DON’T CUSS your aircraft radio's poor 
performance. Chances are that it was im- 
properly serviced. Most nationally-known 
radio gear has passed strict tests, is widely 
accepted. But plow-hand mechanics can 
butcher the finest. 


SHAMEFUL ABUSES come to us all the 
time from cussin’ pilots who paid plenty 
for some so-called mechanic to botch 
things up. We get ‘em without shock 
mounts, their insides jarred loose; without 
grommets and insulators, their wiring 
shorted out and ready to cause a fire; with 
jumbled circuits and overloads. 


YOU OUGHT TO SEE how compact and 
precise good aircraft radio really is. 
We'll show you the innards any time you 
taxi onto our ramp. Then you'll recognize 
good installation and service practices 
_ and take off with restored faith and 
confidence. 
KNOW-HOW IN RADIO SELECTION, INSTALLA- 
TION AND MAINTENANCE is our specialty 


Drop in to see us any time and talk radio with 
our communications specialists 


Dealers for 


% ARC % BENDIX 
% COLLINS *% LEAR 


North Texas Distributors for 


Doolittie Oil Field, Railway, Taxicab 
Communications 


Hissociated 


CARL FOX 
TONY AGUILAR 
LEE LANFORD 


i adio 


LOVE FIELD e¢ DALLAS 























2,300 rpm. It immediately goes to ibove, regardless of changes in throttle 
work and sends a signal to the pro Airmen’s Calendar setting, air speed, altitude, or gusts. 
peller pitch motor to steepen the pitch nos GASRna wlione eudtt With the airport in sight the let 
of the blades the amount that is neces am é do Springs down is started by dropping the nose 
sary to maintain engine speed ir 2,050 Jun 7-18—Annual O Avia ind setting throttle if necessary to set 
Now we can set the manifold pres . Bow a = \ , up desired let-dow nm alt speed. Nothing 
ure at the value that is required to | as Se eae Ra . arg whatsoever is done to the propelle: 
vive the desired rate of climb. Dur y , \k oO speed setting, as the APC will still 
ing the initial part of the climb we July 1-4—Third Annual Air Fork maintain 1,850 rpm. which was set in 
rtainly do not need full manifold \ a ; = H for cruise. At the completion of the 
pressure to maintain a good climb in uly Na P .oM let-down and on final approach the 
the Bonanza so we reduce the throttle Elmira. N. propeller speed knob is turned full to 
to 25 inches. This reduction in power July 3-4—1I National Air Fa the right against the take-off stop 
vould also reduce engine rpm. /f the Chicago Orchard Arp ‘ With throttle closed, or almost closed, 
iPC were not installed. The AP ae Ron pg ; : : How . the APC signals the propeller pitch 
however, senses the reduction in rpm luly 17-18—Se \ 1a \ motor for full flat pitch to maintain 
it its verv beginning and sends a signal Dixie Air Show and Trading D take-off rpm. As the air speed and 
to the propeller pitch motor to go into Chattanooga, | power are further reduced on the ap 
' , Ser 5 Na \ R 
flatter pitch. This new value of blade Pr Ne proach the rpm. will drop due to the 
pitch is just the amount required to , fact that the blades are at the limit 
illow the engine to maintain constant of full flat pitch ind the engine, 
speed therefore, can no longer maintain full 
Now as we climb and gain altitude cruising air speed is achieved. During rpm. Engine speed will then vary de 
the engine, without the APC, would this change in air speed the APC pending upon throttle setting and ai 
tend to ov erspeed due to decrease in au changes pitch continuously to main speed. Now note the angle of descent 
density The APC will again detect tain 2,050 rpm. and not overspeed It is appreciably steepel than normal 
the increase and will automatically While 2,050 rpm. can be used satis due to the aerodynamic braking of the 
hange propeller pitch to correct tor it factorily for high speed cruise in the blades in full flat pitch. This reduces 
\s we climb, gusts are encountered Bonanza, a lower value such as 1,850 the landing distance over a 50-ft. ob 
vhich would tend to change rpm. The gives superior fuel economy. There stacle by as much as 25 per cent. 
APC detects these changes and im fore we turn the propeller speed knob Extensive tests have proved the 
ned itely shif ts propeller pitch to slow ly to the left until the tachometer \utomatic Propelle: ( ontrol gives 
naintain constant peed C ids 1,850 The APC functions to marked improvement in the opel tions 
When cruising altitude has been naintain engine speed at this new valuc of an aircraft whose performance is 
eached the plane veled oft and in the same manner as was described ilready outstanding * * * 
lowa Events Listed on Colorful Calendars 
“ Private fliers and operators serving them may obtan 
Hy-fon I only major improv emenl in complete information on this season’s many aviation events 
in lowa from the Iowa Aeronautics Commission, which has 
eadpl ones since the first inal ane installed listributed eolorful wall calendars with events listed “All 
over lowa this summer, aviation events are planned for 


your enjoyment,” reads the heading on the calendar. “Intro 


“nan airplane 


duce yourself to the advantages of air travel by contacting 


your local airport for further details.”” Norbert Locke, 


lirector of the lowa Commission, is also distributing com 
prehensive loose-leaf directories of airports in this state, 
ith drawings and all pertinent details * * + 





SERVICE GUIDE FOR FLIERS — 


| 
‘WHERE ito STOP 














GEORGIA 
For QUICK, COURTEOUS service stop at 
‘ ° ‘ : 
a a ted Southeastern Air Service 
I LY ING ro Municipal Airport, C. C. Gilham, Mer 
ATI ANT A? Distributors: Stinsen, Ercoupe, Continental 


Parts; Lear Radios; Firestone Products: 
Gulf Gas and Oil. Careful handling: quick, 
expert repairs; inside sterage 

OPEN 6 a. m. to 12 p. m.—Immediate Transportation Downtown 








TEXAS 


' For GARLAND AIRPORT 
Stops 





11 mi. NE of Love Field. Specialized service and fa 


AIR MARKET ASSOCIATES 


. cilities for transient executive transports Hote 
in reservations made for over-night quests. Transpor 
Box 750 Dallas, Texas tation on airport. Hard surface runways with clear 
D ll approaches. Storage and general repairs. Guilt 
alias Aviation Products The Business Man's Airport 

















32 SOUTHERN FLIGHT 

















NEW WORLD DISTANCE RECORD 


FOR LIGHT PLANES 


: CAPTAIN BILL ODOM & » 4 
. BEECHCRAFT BONANZA a 
wa Kit peta San FRANCISCO ** > 
sn . - . \ ae : 


' 


ey > 
= | 
a j 4 . atk ; 
—s - . . —~_@ DISTANCE . . . 4957.24 sus 
pt MOMOLULY °° * : me ' 
b al : : 


LaF, 





Honolulu non-stop to Teterboro, N. J. Official Great Circle distance of 4,957.24 miles: actual distance, 5,273 miles. 


Average miles per gallon, 19.37. Average ground speed, 146.3 miles per hour. 


When the chips are down 


Not many people want to sit in one place for 36 hours; let alone try to fly an airplane 
continuously for that period, through darkness, snowstorms, thunderstorms, and icing 
conditions, as well as fair weather. 

But Captain Bill Odom’s demonstration of a BEECHCRAFT Bonanza from Honolulu 
to Teterboro non-stop (5,273 miles) is a worthwhile addition to the pride of ownership 
of all Bonanza owners. 

The ocean flight, beginning at 3,858 pounds gross weight, through instrument con- 
ditions; the passage through thunderstorms, icing conditions, and snowstorms over the 
western ranges of the United States; and the amazing economy of 19.37 miles per gallon 
of gasoline, and 3,500 miles per gallon of oil; all prove that the BEECHCRAFT Bonanza 
has what it takes “When the Chips are Down.” 

All Bonanza owners can take added pride in their choice of a personal airplane from 
this legendary exploit. 


Top speed, 184 mph 


Apply Bonanza Transportation Gouting e908 OS ape 


to your business 


Company ownership of this fast, 
quiet plane turns travel days into 


travel hours — time saved you can put 

to profitable use. Investigate! A note 
on your company letterhead will 
bring an informative 60-page bro- 


chure on “The Air Fleet of American 
Business.” W rite today to Beech 


Aircraft Corp., Wichita, Kansas. ONANZA 


———-— MOOEL 


Range, 750 miles 


BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS 





FLAP POSITION 


MANIFOLD PRESSURE 


FUEL FLOW 


TORQUE PRESSURE 


Also: Fuel Flow Totalizer, Oil 
Quantity, Fuel Pressure, Water 
Pressure, Hydraulic Pressure and 
Warning Units for all functions 


ei 


TACHOMETER 


ONE Source, ONE High Quality, for Virtually 
Every Instrument in Your Flight Engineer’s ‘‘Office”’ 


The nerve center in the huge and complex aircraft of today is the 
Flight Engineer's instrument panel. To assure you the utmost in 
uniformity and accuracy in this vital spot, Eclipse-Pioneer provides 
precision remote indicating systems for practically every engine 
function required. Each instrument is an example of the skill and 
craftsmanship that have built Eclipse-Pioneer’s reputation—one of 
the oldest and finest in the field. When you specify these all-important 
engine instruments for your planes, give yourself every advantage 
by selecting Eclipse-Pioneer—one source, one high quality for all. 


, = 
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AVIATION CORPORATION 


LooK For tHE PIONEER marx oF Quauiry 


PAT. OFF 





